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1 

2&^R£riIjgs(;:*I#>&tr. 2&7c&^&^v';*xa 
T'fcoT, (i) B««rE«3ggiclEte-rs^«i:, 

(2) ^»8i^ft^2RSS©*4 t^fcftS^* 
->*8BtiKS(c85e-rS*ai:, (3) itJEEt&^lB 

* *9 ft ^ 2 #c tc K ft * 9 ^ ft 6 ^ * - >- * 15 « 
fi«c|S«-rS*«ir. (3) MlSIS«ESSfi(cffi«*tifc 

(4) Mia^^ — ^<7>a«>^infc®f6t-s b<c«^s 

(D H**Ett^«fcE«H-«^»^ (2) 
SrWfcft^ 2ft7cR^ft* t? ^feftS'^-vSrEBSS 
BtclEtt^-s^at, (3) fitjEEttKfifcEtt£*lfc 

T\ (1) *flc<DW«fc|B«SS«U:IBl»-rs^Ri:, 

(2) ^»tt*«fcft^2»C7uK^ft* <3d^ftS^^ 
->£E««efcE«-*-£3MS:£ * (3) HtlEEt&SIB 

[lf*J|5] lWE'<*-vfcSfc&ir^.K (3) m 
E'** — >&ISffirar®«&*{fc£ii:ft^J; 5»J» Lft 
35^S^tffir-fc5, W*S 1 7!il4 O^xtHcE 

[l»*JB6l 2#^Ravsa&»*jh,fc®flfta»fe, ffjE 2 

M»1#^f ^r-fcot, (l) IB 

tsjsBtwiEti*ixfciis«3&»fe, mmz.mfri£$.fttz 2& 

7£R£«tiJ-f (2) ^afr^lS£;h,;fc^»tt* 

fc*:ft^2&7nR£, B5Etta$ttfc2*7cK*tb«-f 
(3) tfflElfc»s>IS*icj: 9 , HI&fcft£*x 

[»*JH7l 2&?cRa*Sa&i&*ixfcM«J&>t>, mE2 
^SK^^ffitS:^: (Ct 9 , iS{ft{cft$ixfc«f5r««l 
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2, 

Effi^BU:Et^nfclIi»a»fe, irft^S*ii*ix/t:2 
&^K£r»ffi-#-5#l3:£ , (2) ^fc««$;h,fc3*fW4 
Srfcfcfti^ 2#ctc«£ ♦ lWEttffi£ftfc2&7GRS:fcfc:» 
-f£#|S:£, (3) SfrEtfcfiS!Ote*{cJ: 9 . Hj&(cft£ 

(4) TOE»B£ixfcl*»jS«2**^'T\ fflfEBft 

jo im^ms } «-=F-3S^LiStiiv'^7 1 ^-cfcor, (D 
EtSS«t-EtS*ixfcMft^ib, ®»fc:*lie>& 2 
lfe*R*ttfctt-r33M8:£. (2) TW*S*it»»tt 
£t>fcft^ 2#tgBi£, ffjE*aj£nfc2&^R£fcfc!K 
•TS^gfei:, (3) fflEtfc»<7>«*{cj: t> . ®«Kft£ 

(4) WJEWtH$nfc*?gffi«S**:ffl^r, WiEiIifft 
<DMftmiE$:'fT5&&L£* (5) ME»WttIEtf>fr;bn 

[»3*«9] fitaa^fAr^or, (i) Ei^ 

tt{cE«*nfc*i#oW«3&»b. il&{c*l#>^*;h,fc 2 
^TcttSTttB-rs^Ski:, (2) ^»ft«S*tfc»*W4 
&fc*:ft^2#:7cR£, ffjE&iffi * nfc 2 ^TcR^tfcgE 
(3) mEtfc«<DjB*(wJ; 0 . U&f-fti* 

ntz, ftjzm'bm, s^ft, sis, 

(4) fflE»£ii$nfcjia?gJffi»^«IS:ffl^T, USEMtt 

[w*jgi 0] ffjEif»(-ft*^y5:ji8ajffias*s:*a 
(3) ^. te^c^/j^^, (a Eft, 

iUtS^^^MttS, «#^6^9<7)^7H::E 

[ff^xgi 1] ilj^icft^ixfc^fwr^^^^^-r^/c^ 
<0 2#5cR*Mfftfc:ffl«>&tr, 2 »C7cKS«>5&^**fe"C 
^oT, (l) Mfe^E^^BIcE^-r^^l^i:, 

(2) ^»tt*»)tft^2ft7cK<7>ft*!93a»fcftS^^ 

^ -v^E^^etcE^-r^sf®^ , (3) fttjEEt&^g 

(cEtt^ix7cM^^, mE^^-vS:^IWe«*atP 

2] Sfa^LI^^^fcoT, 

(1) PJ^^E^^g(cE^-r-5^[^i:, (2) 
Sr«?fcft^ 2*7cK<75ft* *? *^ftS^^ — >S:Efit3S 
fi{cE«-*-S«PBi:. (3) ftlEEi^^BtcE^^nfc 

(4) fttjE^ — v<75ffiat>ii*nfc©*l6{c$ blc^^ig 



3 

[li*ili3] 2ek5c«a s Sfc&*nfcMfftj&>ib, wia 
^{^&4#^ter-&o-c\ <d Ett 

«&ttffl-rs«»£, (2) ^je*$jh,fc»«te«:fc 
fc4^2»S8i. iftEffiffi£^c2&^R£i£i&-r£ 

(3) miEtk«o«*{cJ: 9, TB«^**ix 
fc, IhIIs ft. jRls\ *«*tt*«I^J^^. ¥ 

[»#Si4] ^S^tfttn^r'feor, (i) is 

BR«KE«;5*i/i:®ffta>fc, ljfft^S«>i&*tt3t2»c 
Tc^^rtttii-r^^l®^ , (2) ^fc«**;h, 

6J£B<h, (3) filiEJfc«o*SJfttcJ; & , Mfftictt^ix 
HUE ft, S<E, *«**fc*«^J^*, ¥ 

(4) strta3St±i*n3tj»?gjffia^»S:^^r, mEHflfe 
<n&i*\MiE&ft ? t , (5) ftiia^MffiiEco^f^ix 

CD 2&^R£®f£tcim^&:7 p n ^7 A*$tpjK^*> 
oT\ tt^n^^A^, (1) M«*IBtttSS««-E«-r 

(2) ^WttS:«fctt^2&7cRo^|* "9 
bftS^^-^S:IE«KB^IB«i-5«ffii:, (3) «r 

Sr^tfJK#T-fcoT, K^o^7^^, (1) HHft&E 
iSKfitciatS-TSWffii:, (2) #?M4£»fcfc^2#; 

ffit, (3) ff)iasEfi3gfi(cE«$n3t©«{c, atjE^ 

*->&3S£«J-CJSa>>&iraffi£ , (4) miE'<*-> 

[»#Si7] 2ft5cKd*S«>ii*nfclif«^fe, ftfjE 

7^, (l) E«Sga(cEtS*ixfciiifttA>b, M&K 
»#&*;h,fc2&^«£ttfflr5«te£. (2) ^#>^ 
«*tt/ti»Wtt*:<>fctt^2»C7cR^, lBEtttii$nfc 
2^7cR^fct^-r^at^i: > (3) fiEfcfcKcoftS^J: 
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*£tr«#T-fcoT, BE/p/7Ad5, (l) !5iKl 

ftffi-r (2) fft3E«Stifc»»ttS:1>fc4 
^2#c5cRi:, MEaai*iX3t2ft7cK*Jt«*-r-&«fiB 
(3) flflEtfc«<7>te*«c«J: 0 . H».«c*§ttfc. t£ 

igiKft, mm. imjrwixm'hm, w-n&m 

**«tf, «»JB5IIK*S:Wa-*-5«tB4:, (4) TOE 

*«5^«<fc. (5) m&&ftMJE<n?ft>ti^m®Lfrh 

[0 0 0 1 ] 

[MH±oftJffi»^] 2&5cR&Sfc&^*:lIf 
«a*»Wffi«$;h,fc£#* ^M{fea>b^/u*f2&7cR 

t5o J:f3f*jfBlc(i, £»<z>2ifcSK&Scl2Ml£M»l£ 
tSw^f, 2^7cR^Sa6i^t?^Jco^-y ^^-/uconilf 
[0 0 0 2] 

£m<D\Bim&®®i$k?£m (Fourie 
r Transformed Space) <Dftjfi\Z. ^ ^ £ S 

#JS*0fe;h^5. E. De Castro £C. Morandi (IEEE Tran 
s. Pattern Analysis and Machine Intelligent, Vol. PA 
JO MI -9, No. 5, pp. 700-703, 1987)1* ©Is £ *lfrIIjf£cO£g: 
{pTMIE (geometrical registration) COJ^ES^ri^ffl 
Lti^3S\ SHWtc2ft7cR4:ffl*!>atpCi:«:ii:i". 
J^Hl^ ^ [h] Is $ iafcil flK coj5) S tl H * 

Sl£SiXfc<lJgSa^3Rj6ibttSo USP 5636292 "STEGANO 
GRAPHY METHODS EMPLYING EMBEDDED CALIBRATION DATA" 

a^i&tpa^S^u^^ffi^Ett^ixrt^o ^o^^r- 

^ fiS^iSA^ L£ LTS^^tp'ff ffi (informationsigna 
1) <>r, Hfftfdtt*iX)tS»4r*|i9ttii-|9« (inforraati 
on signal) a*-#ffc$*l-C*5 <K *»C0 2*7ciK^b 

^M^#^r / >^< — 3««o. U^^L^^b, Z.<D 
J: 5 £ . /^-^tttiioBoj|«Sj|is 

r-^/JTlV USP 5636292T-I*, 2 #CtcR^ — >CO 

50 L^Ltt^ib, -coj: 5<C^iSfe"Ctt. ^mte^iUKGD 



10 



20 



(geometrical transf orroat ion) 5 0 L-fttf* 

nfcja(5rs«sriEa{-i«iSJc»^u, mie-*- com 

t5fftift*^S* J**# L ft ^„ 
[0 0 0 3 ] 

ft, M^^2^7C^^S^^tf^^U ! v-^xA^^ 
[0 0 0 4 ] 

sft^45^^-^SISmwii!)a^ &#>&^2#: 

P(u) = E ra r ra exp( 2 n i 
[0 0 0 8 ] ::t\ *H5B^« x y rt*fi«ffi[ 

_L{C&>5 i:t5o w m = (wxn^wyn,) (3 2#^$CD 

Kft^ r ra l3 2&7u&Oigffi, q ra litofi 

oT, w ra T u !;MEetfUflfBT^*K:tEt^ F*]$| w ra T u = 

P(u) =» Z m r m cos {2 p( w ra T u + Qm) ) } 
[OOiol^u eo«jlgS#U*#c£> J; 5 (:/£^ 0 

u' = A u + b 

[ooii] - -T%£ u ' «c»»i-5Sft{5rffi«S:lli{ft I so (u) (c; 



(4) 1-355547 

e 



[0 0 0 5 ] 01{C**9!O&ffittIESx;*r AO:/n ^ 
^H*^-fo tf^ci^^l 30T% f2i£^g{cf2t&£ 
ftjfcJBPHift 1 2 O^fyT'l 1 0 TfFfiE $ -tllEfi $ ft 
3^^^^fc^^2^7r:^^^^P^r*S^^tPo r 
Oct 5{-UT+^jjs$ixfcS^i2i^iiJ«i 4 0d«, ffikA* 

(srffi*«S:^tfo i 6 0Ti@felcig#>i££ft*: 

MIT^^So 2ftl^ffiMlE£fT5fcte, 4#5££ftjt 
[0 0 0 6] ft ^ 2 ^TcK^rlcS^tciS^ 

|g fsr a K IE t c IS 5S ( - « tiJ S r ^ ^1 m i c ft S> e 
[ 0 0 0 7 ] 

Hj^OJ^S^r u = (x,y) iLfctt. ^*co2 0ctcK 



( w m T u + Qm ) ) 5t U ) 

^ w xra x + w y ra y £r^lh> MaHtttt^ft^T 1 , Set>iA 

w -m= - r- m = r m , q- m = q m 5^ ( 2 ) 

[0 0 0 9 ] r.ntcj:'?, (1) tt, ft(cj:picf^ 

^: (3) 



(4) 



u' r-co 



(5) 



S 



3 5 5 5 4 7 



[0012] Z-tliZt <>&V\ 



I' (u') = I (A^Cu'-b) ) = I (u) ( 5) 

P' (u') = P(A _1 (u'-b) ) * ( 6) 



JO 



[0013] ::r- b£#:<7>J; o \zm.< 0 

b = (a" 1 ) T 

[0014] it (6) o P i:^: (l) tftAiTS t , 

=B w m feo^Tfp£r£ «9 , ?{e^+J:5 0 
r'm = r(w m ), q ra = q m - (Bw m ) T b 5^ ( 8 ) 

w'ni = B w ra 

[0016] ff?U B £:3t#>6C £fej; 19 , 5£ ( 7 ) tf> 

A = (B _1 ) T 
[0 0 17] ?fc*5, TIB«c:a^S**Kr-tt, 

G(k) = L u exp( - ! 
[0018] Ni3 DFT 0 t # CO^i^(7)[{5S 

T\ *p£r£ 5 u - (x,y) i^^c^oi: 5 tc, — N ffl 

x = xo, xo+1, xo+2, 

y = yo» yo + i> yo + 2, . . , 
[0 0 19] G(k) »k = (k x ,k y )<Z>^k x £ k y £ tcH 

k x = -N/2+1, -N/2+2, . . . 
k y = -N/2+1, -N/2+2, . . . 
[0 0 2 0 ] DFTT-^&tc&^^J; 0 
i>>&SLZ>1Zlt>lZ^ ^(11) OP(u) exp( 2 

I G(k) I = I sin (Np(w x -k x /N)) /sin(p(w x 



a (7) 

^~^cd2&tc&<7>&$:-<^ hyufc w' m itS^:, & 
<7> J: 5 i^^5c 

^ (9) 
* (1 0) 

^Fourier Transformation (DFT) ^1^^^ 



k T u / N ) P(u) 



* (1 1) 



xo+N - 1, 

y 0 +N - 1 5^ (12) 

*-eG(k) £rtrg-r 5 t> o ^ -r 60 

D, 1, 2, . . . , N/2 
3, 1, 2, ... , N/2 ^ (13) 



k x /N)) I I sin (Np(w y - ky/N)) 



/sin(p(w y - ky/N)) I 
[0 0 2 1 ]5C (14) (1 h/L- w = (w x , w y ) 

ft»S:DFT<Z>J3Jt)! N 
tt<Tt>, DFTK«fcoT\ ifit^kx/N, ky/NT^tttT- £ 5 
w<i:^^c^-r^ e G(k)*Sk«£§SILT*;*£tt5<Z>tt, kO 

1**3%, k=Nw£fc5ka*#ft-f*Ui, *:Tft*fflG(k) = 

n 2 ^ ^ . i^ft^-ewiiiaf p-rfcSc G(k)^s 

-ftefr-h, (k x +l/2, ky+l/2)=Nw£&£k^#?£-r 
£<>:#te, ^rT^^:fSG(k) = (l/sin(p/2N)) 2 , W 0. 4N 40 

"^^f-iaS-f-S. 5t(U)<DDFTT 8 windowing funct 

ion (S. M. Kay and S. L. Marple, Jr. , "Spectrum 
analysis-amodern perspective, " Proc. IEEE, vol. 6 
9, no. 11, pp. 1380-1419, 1981) 0 d t f, -ft* 
t>%. ^(lDicjiJ^co^^^MlE-rsfcfcS^^A-r^ 

(k)tf*;*:£ <m^-tZ> «fc p(;*at^5o DFT 

CDifcl N$: 2 O'^SIK. £ oTFast Fourier Transformat 

ion (FFT) (*)^LTt), 131b, tf^MTt>, 5(7 



(1 4) 

5fi«lfl|[^*&^^ Jbiw tr — ^ t LrG(k)tcmtu6o nti 

[ 0 0 2 2 ] 1*r 2&^&^b&6*S^^^ — ^C0f^ 

^ (1) (3) -esea^tus^^-^co 2*7c»^ 

^^:-<^ h/^w ra £5!WU li« r ra 

^tc^O^i^I r ra $:Arico g (C^^Q Lie < ^^c^ £ M|£ 
5EL, S*t>iZt^^^ — >co^Mfg |P(u)| (^ft^.JbT? 
<©ft*ffi^/h$ < fe5 «t 3 . 2^7E^cotttaq„ 1 ^Si®{b 



9 

Wm' = S w m ( 1 5 ) 

[0 0 2 3 ] U j&>*>5*rtM4 S #*>5£. ffW B 
d*5£ (9) SriMfc-frtf, ^&A,fcR*-<^ h/t^tt 
ttJ£*if;:R^-<^ h;^W^^^It5^<t^J: 
t>, tT^'J BS fc*: (9) ^mtz-TX 5 fc^£ Q S«>& 
Sfcafc. ^ (2) co^-T, JK£,3* 

2&tcRcdR$:-<^ h^Hiflft^batbt?* SfeW-Cft 

[0 0 2 4] ^y^»*f^ja«fe] ISIOTt 

cor^i^R^:-^ h^*:»»S-ii:S»f^«:, t^TM 

^ h^Sr5»»$iir5. ^co J: 9 LT-f^T (Defile o<^ 
[0 0 2 5 ] V^A4>*f^J**fe] H6K^r 

T-IMfrWfe^ftOR*^ h^^T^6 e ^Rgfcx^ h 

oiinsj: pi^-rs^x^^e 3 o^^B&r-^-5 0 19 

fit, tB1&5 >?J*&ttft&&X-jfe0SL£tittiR&'<? HA- 50 
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0>jM&<Z>0Jt?*>£. ^*^JE1^T*, 128iI<7>R$:-<^ h 
/^7y^A(;»$tri^o 
[0 0 2 6 ] vyA»*ft«afe] H 7 t^-t" 

•frS. *X 5>^7 4 O&U^T" ^7 3 OT'LtlttlCDR^: 

v^A»#^jSttT-^jSL^R*^<^ h/i^ffi 
0>#'JT?*>5. c P*2*/JS J £t\ SGfiOR*^ hvu#7V 

[ 0 0 2 7 ] ^^^A/ff^^-v^AHcogtcMx.^^ 
i^Cf^iaj:, 5t (1) (3) CD r ra 

2ft7cR^ttfcii-t-S 2ft7cR(7>^*§ r m <nb V 

Rtft^ w m , £fl r m ^iott, 2&tlRO 
q ra (-J:oT, * (1) (3) cop(u)co;*:£ £ 

li«*3So fi»u±r<z> |p( u )| <DMz*a&McMztez 

[0 0 2 8 ] i8fj:, 128f@co 2 #CtcR^ b ?fc 6 

S^WLT^S, #»<7>2ft7cR^t,*S^^ — ^ 

5i:L^|,i4l/\ H9I1 -^(7>/^^ — v£rDFT(Digita 
1 Fourier Transformation) L/c^'JT-^5o Mffi**^ 
f%&X', at^(|i*0 2ft5cifit?J>5. BlOtt, 

C^sS' — V*30ffilHltebfc>bWf-DFTS:J6Lyhfftr-fc 

[ 0 0 2 9 ] ftMlfr&Zh 

^hr^o 2ft7tRcoSI^ 19 3&^feS^^ — ^P(u)Srffi?iJ± 
IMS. ib^^5tgr*. -t(7>ffi^J<7>ffl[«:lBfii<?>«-ia 

^^-^^*««rigs#'&(4. C^2ft7cRA^^S^ 

^ (3) ^M«co*^r-«-»Uii[«liftS{cS>5> 
i2<Ayr*av^^ S^^^^*?^">- P(u) (Cji]Si^$:t>fc 



a 

T, ^ h^w m = (w xm ,w ym )£: *<D#*A>\Z.k 

wxra = k xm / N x , w ym = k yr 

[0030] ::r-k xra £ k yra £ ttfift-efcs. z_<o 

P(u) lix M^ft^JSJW N x , ytt^fttCj^Ny^ 
^T, «N X , «N y Oge?lJ_bT-P(u)£rffS?L, 
w xm = ( 2 k xm +l ) / 2 N x 
w yra = ( 2 k yra +l ) / 2 N y 

[0031] z-<om^ . p(u> i4 xft&*(6j{cjaaa 2n 

x , y«i*rrS3f-J5IJtS2Nyi:fe5 3&5, ^cr>^#<7)j5)#j N 
x . N y i:#U »#S:K*5-r£, i-*fc*>, n=(N x> N y ) 

irtSi:, #c5toj; 
P(u+n) = -P(u) 5C ( 1 8) 

[0 0 3 2] * N x , m N y OlB^IJJtT-P 

r (u) = I(u) + a P(u) 

9) 

[0 0 3 3 ] lV2ft7C«a>ffittii:i(R?i0ffiaS*o3(tlJ2 

14, W l 3 {c^-TJ: *co^JHd*b<cS 0 

< 1 > ^7^132 OtCjo^T, WflfcfcLDFTSrSS;!! 

h/K7>^ {w'J SrJj&fcb-TSo 

d(B) = (1/M) Z m I w' ra - B w m 
[0 0 3 4 ] £fc!4. zi^l^tft^^i/hl: 

d(B) = (l/£m r ra ) Z m r m I w' , 
[0 0 3 5 ] ^ZT'M$m$e<? h/K7>»T-*>So 5t 
(2 1) T-itS r ra 3&«HCWnii, ^ (20) ^^fffiT* 

<4> ^r^l 3 5 0T', d(B) ^ Ff^OfEct 0 X 
h^0>#Jfc*??R5£U ^xs^i 
3 4 01:15. Stftttixli. #JS^tt Sfflfcb LfciRS 

U ^7^1 3 4 0 (C^6o t^ro^#i^*b 
£ , d(B) & WScoffiJ; !M^^£#, 5^1 36 

A ^*^5o 
A - (B" 1 ) T 5t ( 2 2) 

[0 0 3 6 ] »lbJltl|»j6«S» A f:!4 A Sfcl4 - 

(4) <z>sp*T#ttfi: b S:*ai)5^S^*U-5o -fftfr 
<5> ^7^1 3 7 0T'. fttti^n/i 2 ^Tt^co^ 

[0 0 3 7 ] <1> 2&?uR<Z)«tb 
ID 1 4 (4 2 ^SRd^^S^^-voS^ii^ttfcMfla 
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/ Ny « (16) 



« (17) 

ifl »!?jgLrttfflt5. fit, *H*tc^^ — ^ P(u) 

where 0 <= a <= 1 ^ ( 1 

<2> ^^^^1 3 3 OKio^T, fflaLfcRjft^ 

^ <3> ^7" s^l 3 4 Otc&l^T, R^^ixfc^tJ^^ 

I 2 S(20) 

-BwJ 2 ^ (2 1) 

cDDFT&T&So H9 02&^R^~>'CODFT&£CD^ 
14, SlftlCiStOT-fcS. H 1 4 CD^fffi-rs J: 5 

c, sto&^2#5G«£ttfcij-t-£Ki4, ^^codft 

30 fft^ffl^D^ftiaSrfTS^S^fcSo Hi 5 14, #38 9! T 

(1) if^7^1 5 2 0t' t Pl»W«««>««"CDF 
T*fc(4FFTS:ffU\ f#&*XjfcS*« G(k)cOpower |G 
(k)| SrSL-^fc-frSo 

(2) ftcC^T 5 3 0T*, £ l^b^tciortl 

(3) ^C^7^7 p 1 5 4 0f. SI* Hi Lfc&iCOi^ 

(4) M{:7r^l 5 5 0T\ SStfnfc^^JW^** 
*fr(4J^^{c#^(cifi^^^^, ^co^r-^G sura (k)^ 
JS^cO^r-O G S um(k) J: t) (4S*MC**t^»-&, 
CD£,£:&I9|^, y^l 5 3 OT-co^:^ V^MIICS^ 
5iA/^2*5c»^«SriB^.&^^«*(7>ft»'<^ h/uSr* 

[ 0 0 3 8 ] S^lBS-fa^fc «t ® «fit^H»T* 

5<? *»5ft«=**ib, DFTOe*»biX/L4ftOpowBr lG(k)|, 



(8) 



!?U- 3 5 5 5 47 



L3 

f ^K*, ^/l 5 2 0 C0^^f&CD p0 wer L 

£>H£ C-CfcSi&Kttfe^o DFT^H*S<7>*BNd«^c# IMS 

5 3S 4 *tl3^c*3^^rJH^®^fti:o^>l8 J ^>*: (9) <on^\B<o 

WfciJSi£j&*-bfl*5o DFTT*windowing functionary 5 £ 
«fc*)»S4*Sr»5Ctms. ^7^l 5 3 0f 
»fcttSJ5l 0 (DfiLkxT- 5 4 o f»bnSJ?l <9 o 

(14) r^LfcJ;?^ RSfe^^ h^^DFT±TCO« 
^(w x =k x /N, wy = k y /N)_hT-Jfc^£* Ig^Lfcte^- 

det (w' ra w'n ) = J3 det 
[0 0 4 0 ] ^^T-detO ttfTyij5t«:*U ffefr 
fe, det (ab)= a x b y -a y b x X, J5 (i 0 =det (B) 

det ( w* m w' n ) = det ( B w m B 
w ra wn ) 5t (24) 
[0 0 4 1 ] (23) <Z?H«SrttoT, M 1 6 
Hi 7 {ZTF-rx 5{c, 5 tc, »*«lc*ttSI»KS: 

[ 0 0 4 2 ] [*r/MM«ffi] ill 6 tc^-T J: 5 
/h*>J!K leafed *coM^jSH«*»Slfctt:*:Ur^ 

< 0 st y^i 6 2 or-ani*nfcis«^ h^ro 

&-<6o ft(:^f^i 6 3 0T, »fciJjK51S'<^ h/K7> 

5o tT^J5t det (w' m -2 w' m ) det * 

(w' m -i w' m )CDj|£#tea*;fc*lM3c fT^J^O 

7 7 B i 6 4 0T*, ^#(j-bixr^^^sa6^^K^ 

5 0 Z.<Dt£ . ^^1 6 3or*o^foitR{^ 
U *T?IJ5S det (w m - 2 wj det (w ra -i w m )3&*iE 

6 5 OX-, M^m^ilfcraiOKS^^ h/MCjitf 

(20) a-*:***: (2D ) -eix^?E»(c 
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[0 0 3 9 ] <2> S#&A/#2#7nR£ttfcbLjfc2 
* h^ftSrMt-TSi:, ^Iffi4*rjcSBa«li, m! /(m-m') 

(wmwn) *C ( 2 3 ) 



u ) = det ( B ( w ra wn) ) ^ = det(B) det ( 

6 7 0— ilfro L/h£ < fttfixli, ^75/^1660 

w ra i:L, ^7^1 6 4 0 i: i^13Ucw ra O#-§-£:w m ' 
co^-§-(c^^-^rp^L, l^ffi^T 1 y Vl 6 5 0 (Cxi 

bMt^-tSo ^xiy^i 6 7 or-, -r^ro^mRi^ 

f^l 6 0 iCMSo 

[0043] *i"j»«e^o*:tteiiT^a >? 

w ra = C m i wi + C m 2 W2 5t ( 2 5 ) 

^ [ 0 0 4 4 ] loojgt*^^ h^-efliioKSfe 

h/u*, ±*fi0«» (Cm, Cm2 

C m i = det(w m w2>/det(wi W2) 

C ro 2 = det(wi w ra )/det(wi W2) ( 2 6 ) 

[0 0 4 5 ] ^or, ttfc-t Zmfr&^Wim^? hfrt 

^172 or, &mz.. m&ztitzm®:^? \-^<d-m^ 
so w) tmib&Astzmgt^? hy^^{w}tco^r. 



O) 



1^1 1 -3 5 5 5 4 7 
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det (w' ra w' n) , det(w ra wn) ZWr^ LT*5 < 0 
^ftl, "OOfi*"^ h/Hw'i , w 2 }£{wi , w 2 ) i 

t&o tit^f^/i 74or*, {w' i , 

w' h/i'wfcfcsa: ( 2 6) Srffl^r 
^l-roftffiSS^^ h/M^fStttt biXTt £ * (CIS, 

(2 0) (2 1) ) ^*L3&*;*:*tf*Ui 

^f^l 7 8 0t'HTt5o t> LWfcfc^££f;i, * 

w 2 }<7>3!#i£:^x.T, ^7^1 7 3 0 CI5o 
[0 0 4 6 ] <3>, <4> 2&5GR^#JSM«3&>fe 

w' ra = B w m + random noise ( 2 7 ) 

[0047] £§oT, (20) £fci4 (2 1) T*4x. 

W-Sr*/Ht-rSiB?i0ffi«l Btci J; ^ , *C (9) co B 

E(b) = E m Pm { 1 " cos(2p (q m -q' i 
= £ ra Pro 2 sin2 (p (q ra -q' m " 
[0 0 5 3 ] E(b) li«*»E7<7>ffifflO-rn^fcfcl[<+ 

ss^*<z> 2&sRo9tt*i£flj^T5*: (32) tr»* 

m^X^ (3 2) Srft/Jvffc-f So 

[ 0 0 5 4 ] y-YX^oMf^ias^ 
2&7CR a* T-S»fT3flJBa*# b 



fe^ 6 3C (11) ODFT^^ScOiHSrNt-rS^ft^t: 
BI41/N, *£oT, y i^vy y SJKSJ: 9 DFTO 

d(B) > (l/N) 2 (2 8) 

[0 0 4 8] * (20) 14:* (21) C04#SUfe*-&(CS 

fzZ><nx\ 3ZX (21) icttU S/Hfc-rsffyiJBOjSc 

S = Z m r m w m w m T ^ (29) 

v = S id r ra w' ra w ra T 5^ (30) 

[0 04 9] Z<D&f. 5t(2 I)* ft/Mfc-fSSlfl^gi 
B 14, ft^-e^sR^SCi^T** S« 



B 



VS 



-1 



S(31) 



[0050] ::r% b a T wiefifiUBST^jefiicSfc 

b x a x b x a y 

by a X by 3y 

[0 0 5 1 ] < 5 > Wrf&Wj&<Dl&m 

— Xftfi^J B a*3|t*5£, b 14, 2#c 

[0 0 5 2 ] * 2*7cj6^bft5^i? — xD&n&m^ 
iOH«, * (8) £ t> £ ic^ff b £##>6C 

Ife G(u) ft^T, ttfflq'n JC(4 2p <7>S*{gF/S: W O^F3£ 
14«6o ffl^Offifflq' ra ttS^^^I»{ClBll! 

SlciBit 5 2»c?caS{cJ:or^^Sixrv^So t£o 
(2) 5pff»WiSc b (cHLr»cS:S:S:*/Mli-rSo 

- w'J b) ) } 

w' ra T b)) ^(32) 

^, SB ft&Wtt H IS^^ — >r-Hf^±^JS) 
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(i) MT-I^ix^^l^ico^r, z*% 

tol f(u,k) £^T^{CO-ti;T:fc5< 0 ::t\ uf* 

S u M(f (u,k u » 5£ ( 3 3) 

[0 0 5 5 ] u lifcT^ h«C»JCSf5*±^filT-*>5o M 

i: / -Y XSr»K-r S M3»T-»*r-» $ ix£o 
M(x) = log (Ixl + a) (3 4) 

[0 0 5 6 ] Sfcl*. xC (3 4) OifiiaiBft-CfcSo t> 
U StOSm^fSR^jELfj-ntftry H* f(u,k u ) <?> 

M(x) = x 2 J: 9 M(x) = |x| 3&*^T#jT% M(x) = Ixl 
X\) M(x) = log (|x|+ a) ^^rgjj-c-fcSo 

M(x) = - 1/ (|x| + a) * (3 5) 

[0 0 5 7 ] 
M(x) = - 1/ (|x| 2 + a) 5t (3 6) 

[0058] 

ISSJfcW] BIT, Bffi«:#R!LT, *^^(7)2^SES 

Ott, (CPU) 1 t**V 4 ££^A,T* 

ISJSfii: LTgq/n— Kf^^^gil 3 (£7tttMO, 
CD-ROM2 3, D VD^OiettjgfrlgSj^S) tl 

LT^-KT^f^^gi3 0 ($tlj:M0 2 8, CD 

-rom29, dvdz iWKtemftwm&m ts 

— KtV ;*^SSfi, M02 8, CD-ROM29, DV 
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[0 0 5 9 ] 7oytf-f^^^8B2 0i:i4, 7Dy 

^Ff^^tl3 (^f:liMO, CD-ROM, 
D VD^OfSttgtft:) , ROMl 4C^, aJ-^U— r-f 

ifKft^-rsfca&ov^ ^^u-^ l 2 £ 

10 011 T/ustf — h l 5*5 ctt^^e^A^fcfiiifS 
t¥-?$ i 8 u — fr** h^h-^yy^^-K) 

.20 »S:^LT*jx h «i <Z> =r tT a — ^ * 

Sir, *^8«L< DMf-^ojSa« 

I*, v-U T;u#— hi5, hi6, t> L 

<liSCSi3yhB-7 2 7 tc®j^£*i/cIIj&A*£l 

^, CD-ROM^^Ol3iI^^ffl^rt)J:^L, * 
J0 U^V- Ms<D=^—^ * ^ ^ — y ^.—^ • ✓n — K r) x 7 T- 

[0 0 6 0] ^ — # 2 31*, ^ — 7^ ^" • a > h n — 
7 2 1 IUoTD/A (-r^^^/T^-n ^^jft) 
^^7cWFff-§*^, 7yy2 2^r^LT§:«t, 

I*, ^-{^D7t>2 4^b^LfctFM^A/D 

^ — 9 (PC) ^9"^^7- v'ay, y-h^j/^P 
l^tt^y-Ai, «fS, FAX, BgfflFttfi. PH 

[0 0 6 1] H2 f-*l8W^»fBrttiE^^7 i A*t**<7> 
50 a^-a^Uiffi^fe-iir/t. ^f5r^^{cMi±$r^oa^ 
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friz 2 fcn&frhteZ'** ^M&2 
2 0C, 2 3 Or-^^i^Ayfc^, ^ n ^ 2 4 

nfct>Oi5S»Itt2 6 0-efcS, ^D^ 2 7 0Ti^ 
IO«Ift2 6 0$:A^^lT, «a&i2^2&7GR<Z> 

IlHfe^SaiSrfTP. ^CD® % ^p^^ 2 9 0T^^ 

HJS5, 4fc*r»/h, *«*4fc**/h*if^fTtoixr 

[0 0 6 2 ] |3Wt, *^PJ^EnJS"J^lOfS]#(D®Jffll^^ 
*:WJ»Lfcl^iRia« 3 2 0{C«*5)5itfo ^^7^340 

r*3<o BiJS9*3ft*[5HE, 3 7 ox 

2#C7c&$:1££iJ-t-Sr. £ t-cfc «9 , X^T-O^/U 

^"^Ttgr-^^o r^sB-s-, enJSd»tt2»:7cjK^ffi*!>ii* 

■tO>bO{c**WO 2&7€R£r±I£>i£fr:i £ t> «Tfi6T-*> 

*l7tv\ 2»c5cK^ffi*!>i&*tt/t:i»tt:^, MiSXar^ 
[0 0 6 3] 
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r-£6 e ^fc^^ : ti^^ , i®S^^Mt:^^J^^^^^2^ 

J: < ^iitc^^-sc £ (DT^6^J:tJ ! '>'^fA^ 
tfc£it£o **W^2&5£R*Sa»i£^fc«^8^L 

[ 0 0 6 4 ] 

[Hi] 2ft^R^^-V(7>S*^(cJ;S»far«iEv' 

^ [H3] afar«iE^^^Aowjsy%(Dr^#<Dftijfti^<D*s 
m 

[B4] 2ftSR*^*S^^ — V(7>fNJ« 
[B5] ^^y^MMfe" 
[B6| £fflJfe7^y^#*f£j&te 

[17] «*7y^A»*tt*tt 

[d 9] ftBJIS^V'^A^ftOf^jaWODn-fiS 

[Hi 0] StftOlStetCf* 5 2&7uR^~>-GDDFT&i 

J<7 [Hi 1] ttte^V^^^ft^jaWODFTflS 
[Hi 2] 2&^R/^~^<Dil^&^<7>^Jil 

[Hi 3] 2ft^R^^-^3&^jafBra^»aiSttjo^ 
« 

[Hi 4] 2*5c»^^ — >'Wa«)5&*iX)tlBfficODFT 
[Hi 5] Hf«3&^K«-<^ h/K7>tttB^W 

[Hi 6] *!#>&£;h,fcR«:><^ h/u£ttffi£ixfcifi» 
[Hi 7] S^&^nfcRft^ h/u^»tiJ$nfcK» 
[Hi 8] #*9l0 2&7ci8S*!>&3K ®«0»(BT«» 
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